Introduction
============

Depression is a public health problem that is present in 10-20% of the general population, according to the World Health Organization (WHO), and is considered the main cause of disability worldwide.[@B01] In Peru, the prevalence is similar at 10-20% overall and approximately 18% in Metropolitan Lima.[@B02]

The DSM-5 defines depression as "a depressed mood or loss of interest or pleasure in nearly all activities for a period of at least 2 weeks, considering that children and adolescents may be irritable instead of sad."[@B03] It is characterized by an episodic course with high rates of recurrence (35% in 2 years and 60% in 12 years).

The relevance of this issue is that depression is associated with various potentially preventable public health problems, such as deterioration in personal and/or social functioning,[@B04] substance abuse (alcohol and tobacco), and suicide.[@B04]-[@B06]

Several factors have been associated with the development of depressive symptoms in adolescents. Female sex and age have been found to be particularly important,[@B05] and some studies showed that alcohol and tobacco use are risk factors for depressive symptoms.[@B06],[@B07]

According to research conducted in various countries, including the United States, Jamaica, and Spain, distorted body image could be a risk factor for developing depressive symptoms.[@B08]-[@B15] Body image is defined as "a concept that one has of their own shape, size, body mass and parts."[@B16] Misperceptions can have a great impact on adolescents[@B02] due to the extreme measures they might then take in pursuit of the "ideal image."[@B17],[@B18]

Studies have shown that most teenagers have a distorted image of themselves.[@B16],[@B19]-[@B21] In a cross-sectional study by Santana et al. of 1,494 adolescents aged 11 to 17 in Salvador, state of Bahia, Brazil, own body dissatisfaction was reported by 19.5% of adolescents, and was more prevalent in girls (26.6%) than boys (10%).[@B19]

In 2014, a Spanish study by Ferreiro et al. found that teens who had body image dissatisfaction (BID) were at increased risk of depressive symptoms.[@B08] Another study, conducted in 2014 by Blow et al. in a sample of 160 Hispanic college students in Texas, found the same association.[@B14] On the other hand, a study conducted in Brazil by Fortes et al. in 2015 on 407 young people showed no association between these variables.[@B22]

It is important to know the difference between self-esteem and body image, as the two concepts might be confused. Self-esteem, according to Mann, is defined as "the evaluative and affective dimension of self-concept and is considered an equivalent to self-regard and self-worth."[@B23] Contrariwise, body image is based on a biopsychosocial construct, i.e., the image that society, peers, and oneself has according to their ideal body image.[@B17]

WHO has proposed that adolescents are a vulnerable population.[@B24] In reviewing the literature, we found studies linking low self-esteem with depression in adolescents; however, no investigations conducted in Latin American countries (except Brazil) have assessed whether depression is associated with body image in this age group.[@B25] The present study aims to determine whether an association exists between BID and depressive symptoms in high school students. Secondary aims were to determine the prevalence of depressive symptoms in this population and whether depressive symptoms are associated with lifetime alcohol and tobacco use.

Materials and methods
=====================

Design, sample population, and study site
-----------------------------------------

From October 24 to 27, 2014, we conducted a cross-sectional study of all students enrolled for the 2014 school year in a private high school in Ate, Lima.

We excluded students who did not attend on the day of the surveys, students who did not return a consent form signed by their parents, and those who refused to answer the survey. The final sample comprised 875 students, and the response rate was 95.2% ([Figure 1](#f01){ref-type="fig"}).

Sample size was calculated in Epidat 4.0 software. On the basis of data from previous studies,[@B15] a minimum sample size of 600 was established. Population 1 was the estimated proportion of people who had BID and depressive symptoms (30%) and population 2 was the estimated proportion of people without BID and depressive symptoms (20%). Confidence level was set to 95% and a statistical power of 80% was considered.[@B15]

Instruments
-----------

The questionnaire, a compendium of four previously validated instruments, was anonymous and self-administered. Tobacco and alcohol use were assessed using standardized questions from the Spanish version of the Youth Risk & Resiliency Survey Center for Disease Control (CDC).[@B26] For this study, only lifetime use was considered.

Self-esteem was assessed using the Self-esteem Test for Teens, which consists of 21 questions, evaluated on a Likert-type scale, covering four domains: cognitions about yourself, cognition of competence, family relationship, and anger. This scale has no cutoff. The questionnaire has been validated for use in Spanish.[@B27]

Body image was assessed with the 34-item Body Shape Questionnaire (BSQ), scored on a Likert-type scale, which has also been validated for use in Spanish. BID was considered if the score was higher than 105 points.[@B28]

Depressive symptoms were measured with the 14-item Patient Health Questionnaire (PHQ-9), validated in Spanish.[@B29] Nine questions defined the score to determine whether depressive clinical features were present; a score ≥ 10 points was considered positive. This instrument is based on the DSM-IV.[@B30]

The questionnaire also collected demographic variables such as age, grade, sex (male/female), and history of depression in first-degree relatives.

Procedures
----------

After approval of the research project by the Ethics Committee of the Universidad Peruana de Ciencias Aplicadas School of Health Sciences and the school authorities, the investigators went to the school as scheduled. First, lists of students from all secondary levels, stratified by grade and section, were obtained. Informed consent forms were sent in sealed envelopes to students' parents, and informed assent was obtained from the students before administration of the survey.

Data collection was performed on two days. On day one, first-, second-, and third-grade students were evaluated, while on day two, fourth- and fifth-graders were assessed. An investigator remained in each classroom to clear up any doubts from the students. The survey took approximately 15 to 25 minutes to complete.

Statistical analysis
--------------------

Survey data were entered into a Microsoft Excel 2007 database by the double entry method. Statistical analyses were performed in STATA version 11.0.

Measures of central tendency and dispersion (for quantitative variables) and proportions (for categorical variables) were calculated. A *t*-test and chi-square test were used for bivariate analysis, and assumptions were verified. P-values \< 0.05 were considered significant. Reliability was assessed using Cronbach's alpha for the self-esteem, BSQ, and PHQ-9 scales. Likewise, for the self-esteem scale, exploratory factor analysis with the principal components method was performed.

For multivariable analysis, we used Poisson regression with robust variance to model association between depressive symptoms and independent variables; the latter were included in the model if p \< 0.2 on bivariate analysis. Adjustments could not be applied to all factors of self-esteem at the same time because of collinearity between them. Crude and adjusted analyses were performed, reporting prevalence ratios (PR) and 95% confidence intervals (95%CI).

Ethical aspects
---------------

As mentioned, this study was approved by the Ethics Committee of the Universidad Peruana de Ciencias Aplicadas School of Health Sciences. In addition, permission to conduct the study was obtained from school authorities. Participants' parents were informed in advance of the study's objectives, and only those participants who assented and whose parents had signed informed consent forms were included and surveyed.

Results
=======

Population characteristics
--------------------------

In 2014, 919 students were enrolled in the school in which the study was conducted. The overall non-response rate was 4.8% (n=44); 21 students completed the surveys incorrectly, 15 were absent on the days of data collection, and eight refused to take the survey. Thus, the final sample size was 875 (55.8% male). The mean age was 14.1±1.5 years (range: 11 to 17 years).

Overall, 19.9% of participants had depressive symptoms and 11.3% had BID. Lifetime prevalence of alcohol and tobacco use was 60.3% and 25.1% respectively. Finally, 15.7% of participants had at least one family member diagnosed with depression (data not shown).

In general, we found associations between sex, tobacco use, alcohol use, family history of depression, the "cognition about yourself" domain of the Self-esteem Test for Teens, and family relationship with BID (p \< 0.05) ([Table 1](#t01){ref-type="table"}). We did not find associations between the other variables and BID.

As explained in the Instruments section, the self-esteem variable has four factors: cognition about yourself, cognition about competence, anger, and family relationship. We found a Cronbach's alpha of 0.89 for this instrument, and an exploratory factor analysis found the same four factors reported in the literature.[@B27] For the body image scale (BSQ), Cronbach's alpha was 0.96; for depression (PHQ-9), Cronbach's alpha was 0.85. Exploratory factor analysis was also performed for the BSQ and PHQ-9 (data not shown), and yielded structures similar to those already reported, i.e., a one-factor solution.[@B28],[@B31],[@B32]

Analysis of the percentage of lost data for the exposure (9%) (data not shown) did not show any association with the age and sex distribution of participants (p \> 0.05).

Depressive symptoms and independent variables: bivariate analysis
-----------------------------------------------------------------

We did not find an association between age and depressive symptoms (p = 0.20) ([Table 2](#t02){ref-type="table"}); 61.6% of adolescents with BID endorsed depressive symptoms, vs. 14.8% without BID (p \< 0.001). Each of the four factors of the self-esteem variable was associated with depressive symptomatology (p \< 0.05) ([Table 2](#t02){ref-type="table"}).

We found significant associations between tobacco and alcohol use and depressive symptoms (p \< 0.01 for both cases). Furthermore, 26.6% of students with a family history of depression reported depressive symptoms, as compared with 18.7% of those without such a family history (p = 0.04) ([Table 2](#t02){ref-type="table"}).

Multivariable analysis of association between depressive symptoms and independent variables
-------------------------------------------------------------------------------------------

[Table 3](#t03){ref-type="table"} shows the results of Poisson regression analysis. We found an association between BID and depressive symptoms (adjusted PR = 3.7; 95%CI 2.8-4.9; p \< 0.001), as well as associations between tobacco use and depression (adjusted PR = 1.5; 95%CI 1.1-2.1; p = 0.01) and depression and alcohol use (adjusted PR = 1.4; 95%CI 1.0-2.0; p = 0.04). Other explored variables were not associated. We could not adjust by all self-esteem factors at the same time because of collinearity between them; however, adjustment with separate models by each factor of self-esteem (results not shown) yielded adjusted PRs for BID consistently above 3.0 (p \< 0.001), except for the first factor ("cognition about yourself"), for which the PR was 2.3 but still significantly associated with the outcome (p \< 0.001).

Discussion
==========

The main findings of this study were the prevalence of depressive symptoms and BID (19.9% and 11.3% respectively) and the association between depressive symptoms and BID (p \< 0.001). Participants who met the cutoff score for BID were 3.7 times more likely to report depressive symptoms than participants who did not endorse BID. Those who had ever used alcohol were 40% more likely to report depressive symptoms, while those who had ever used tobacco were 50% more likely to endorse such symptoms, after adjusting for all variables in the equation.

The prevalence of depression found in our sample was in the range reported by WHO studies.[@B01],[@B33] Conversely, the prevalence of BID was lower than that reported by other studies.[@B09],[@B19],[@B21] This may be explained by social and cultural differences between populations, by the use of different instruments, or both. However, it is important to note that BID is a concern because of its long duration and possible consequences, which include eating disorders, depression, and suicide risk.

After adjusting for potential confounders, a significant association was found between depressive symptoms and BID. This is consistent with previous studies that have found an association between these variables, such as that performed among Turkish adolescents by Ozmen in 2007[@B15] and by Almeida in Portugal in 2013.[@B09] This association might be mediated by bullying or chronic stress; the underlying mechanism is still unclear.[@B34] Depressive symptoms were also associated with lifetime prevalence of smoking and alcohol intake in our sample. A study by Goodman found that smoking was strongly associated with a higher probability of developing depressive symptoms.[@B35] Regarding drinking, Costello and Aalto-Setälä reported an association between depressive disorders and alcohol intake.[@B06],[@B18] The present study has not found an association between depression and sex.

Some important limitations of this study must be addressed. These include the potential for social desirability bias, because students knew their parents would receive a report with the results of the survey; nevertheless, any doubts were cleared up during a session. Likewise, the fact that participants completed the questionnaire in the same room as their classmates means their answers may have been influenced by peer pressure or a desire to be "socially correct." Nevertheless, there was no conversation in the classroom during this process; therefore, although this should be considered a limitation, we believe it is unlikely to have affected the results of this study. Classification in the depressive symptoms group using a validated instrument should not be considered equivalent to an evaluation performed by a trained clinician, although such epidemiological assessment correlates well with clinical evaluation.[@B36] In addition, some data were lost for the exposure variable (9%); nevertheless, we did not find an association between these lost data and the distribution of sex or age. Not measuring bullying is a limitation, because it has been found that adolescents affected this problem are more likely to have a bad perception of their image and experience depression more often.[@B37],[@B38] Likewise, we did not measure stress levels, eating disorders, or body mass index (BMI); the latter in particular is known to be associated with depressive symptoms.[@B39] Finally, we assessed lifetime prevalence (cumulative occurrence) of tobacco and alcohol use; different results could have been found if we had used measures of more recent use, but this was not an aim of the present study.

Although the instruments used in this study had been validated for use in Spanish, they have not been validated for use in Peru. Thus, we performed exploratory factor analyses for the self-esteem, BSQ, and PHQ-9 variables. Also, the BSQ was originally developed for women, although the instrument is currently used in both sexes. Moreover, PHQ-9 was originally developed for adults, although nowadays it is also used in adolescents.[@B40]

This study was cross-sectional, not longitudinal; thus, if there is causality, it could be reverse, meaning that depressive symptoms may lead to BID. Finally, as our research was carried out in a private school, we cannot extrapolate conclusions to other populations (e.g., students of public schools).

A strong point of this study is that it was the first investigation to associate BID with depressive symptoms in Peru, and one of the first in Latin America and in developing countries to do so. As proposed by Thornicroft et al.,[@B41] more research in developing countries is needed to address the research gap in mental health.

It is important to highlight that the obtained results may advocate for further investigations, as this study population - adolescents - is considered vulnerable; it is important to focus on prevention, design and implement interventions, and instruct families with the objective of improving adolescent health. In addition to implementing a system of individualized psychological screening of students, continued research into this issue with longitudinal studies, to confirm the direction of the association, is warranted. Studies involving more students in different settings and from different social strata are particularly recommended.
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###### General characteristics of high school students in a school in Lima, Peru, 2014

  Characteristics                                                     Body image dissatisfaction[\*](#TFN02t01){ref-type="table-fn"}                                    
  ------------------------------------------------------------------- ---------------------------------------------------------------- ------ ------------------ ------ ----------
  Age (years), mean (SD)                                              14.3 (1.5)                                                              14.1 (0.5)                0.17
  Sex                                                                                                                                                                   \< 0.001
      Female                                                          62                                                               68.8   295                41.8   
      Male                                                            28                                                               31.1   411                58.2   
  Grade                                                                                                                                                                 0.41
      First (12-13 years old)                                         13                                                               14.4   159                22.5   
      Second                                                          18                                                               20.1   142                20.1   
      Third                                                           20                                                               22.2   153                21.9   
      Fourth                                                          19                                                               21.1   133                18.8   
      Fifth (16-17 years old)                                         20                                                               22.2   119                16.9   
  Self-esteem[†](#TFN03t01){ref-type="table-fn"} z score, mean (SD)                                                                                                     
      Cognition about yourself                                        -1.1 (1.1)                                                              0.2 (0.9)                 \< 0.001
      Cognition of competence                                         0.1 (1.0)                                                               -2\*10^-2^ (1.0)          0.18
      Anger                                                           0.1 (0.9)                                                               -3\*10^-2^ (1.0)          0.29
      Family relationship                                             0.5 (1.3)                                                               -4\*10^-2^ (0.9)          \< 0.001
  Tobacco use[‡](#TFN04t01){ref-type="table-fn"}                                                                                                                        0.04
      Yes                                                             30                                                               33.7   168                23.8   
      No                                                              59                                                               66.3   537                76.2   
  Alcohol use[‡](#TFN04t01){ref-type="table-fn"}                                                                                                                        0.006
      Yes                                                             66                                                               73.3   408                58.4   
      No                                                              24                                                               26.7   291                41.6   
  Family history of depression                                                                                                                                          0.02
      Yes                                                             21                                                               23.3   101                14.3   
      No                                                              69                                                               76.7   605                85.7   

SD = standard deviation.

Defined as a Body Shape Questionnaire (BSQ) score ≥ 105 points.

Self self-esteem test for adolescents.

Lifetime prevalence.

###### Bivariate analysis of association between depressive symptoms and body image dissatisfaction (BID) in a sample of high school students from Lima, Peru, 2014

                                                   Depressive symptoms[\*](#TFN02t02){ref-type="table-fn"}                      
  ------------------------------------------------ --------------------------------------------------------- ------------------ ----------
  Age (years), mean (SD)                           14.2 (1.5)                                                14.1 (1.4)         0.20
  Body image                                                                                                                    \< 0.001
      BID                                          101 (14.8)                                                582 (85.2)         
      No BID                                       53 (61.6)                                                 33 (38.4)          
  Sex                                                                                                                           \< 0.001
      Female                                       94 (25.5)                                                 274 (74.5)         
      Male                                         73 (15.5)                                                 399 (84.5)         
  Grade                                                                                                                         0.08
      First (12-13 years old)                      35 (19.1)                                                 148 (80.9)         
      Second                                       36 (20.1)                                                 143 (79.9)         
      Third                                        24 (13.7)                                                 151 (86.3)         
      Fourth                                       33 (21.4)                                                 121 (78.6)         
      Fifth (16-17 years old)                      39 (26.2)                                                 110 (73.8)         
  Self-esteem z score, mean (SD)                                                                                                
      Cognition about yourself                     -0.6 (1.2)                                                0.1 (0.9)          \< 0.001
      Cognition of competence                      0.6 (1.2)                                                 -0.2 (0.9)         \< 0.001
      Anger                                        0.2 (1.0)                                                 -4\*10^-2^ (1.0)   0.02
      Family relationship                          0.5 (1.2)                                                 -0.1 (0.9)         \< 0.001
  Tobacco use[†](#TFN03t02){ref-type="table-fn"}                                                                                0.001
      Yes                                          58 (27.6)                                                 152 (72.4)         
      No                                           108 (17.2)                                                519 (82.8)         
  Alcohol use[†](#TFN03t02){ref-type="table-fn"}                                                                                0.002
      Yes                                          117 (23.5)                                                380 (76.5)         
      No                                           49 (14.7)                                                 285 (85.3)         
  Family history of depression                                                                                                  0.04
      Yes                                          34 (26.6)                                                 94 (73.4)          
      No                                           133 (18.7)                                                578 (81.3)         

SD = standard deviation.

Defined by a Patient Health Questionnaire-9 (PHQ-9) score ≥ 10 points.

Lifetime prevalence.

###### Multivariate analysis of association between depressive symptoms and body image dissatisfaction (BID) in a sample of high schoolers from Lima, Peru, 2014

  Characteristics                                  Depressive symptoms                                         
  ------------------------------------------------ --------------------- --------- ---------- ----- ---------- -------
  Body image                                                                                                   
      BID[†](#TFN03t03){ref-type="table-fn"}       4.2                   3.2-5.3   \< 0.001   3.7   \< 0.001   0.001
      No BID                                       1                     Ref                                   
  Age (years)                                      1.1                   1.0-1.2   0.22       1.0   0.9-1.1    0.48
  Sex                                                                                                          
      Female                                       1.7                   1.3-2.2   \< 0.001   1.2   0.9-1.7    0.14
      Male                                         1                     Ref                                   
  Family history of depression                                                                                 
      Yes                                          1.4                   1.0-2.0   0.04       1.1   0.8-1.5    0.59
      No                                           1                     Ref                                   
  Tobacco use[†](#TFN03t03){ref-type="table-fn"}                                                               
      Yes                                          1.6                   1.2-2.1   0.001      1.5   1.1-2.1    0.01
      No                                           1                     Ref                                   
  Alcohol use[†](#TFN03t03){ref-type="table-fn"}                                                               
      Yes                                          1.6                   1.2-2.2   0.002      1.4   1.0-2.0    0.04
      No                                           1                     Ref                                   

BID = body image dissatisfaction; PR = prevalence ratio.

Poisson regression with robust variance.

Lifetime prevalence.
